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£ y s v ^£ W^l ±-A% ^ ^MSH] ^-^Tfl ^^tb £r5HH3# a>\ 

^1 S^l, ^71 ^S.ti]ji7W-^ <# (+) ^. * -§-(-)^ ^7>S. AA 

^-71 *fll ifl^l *fl4 7^«j-3fl^o] ^Vjr^J- T£A^r #7l ^ ^-7H <^ 

&o] ^q-^ ^iflSl^l^CPCB)^ A}-g-^> £ PTC ^ NTC 
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^7}^ ^S^H^*] {APPARATUS FOR TEMPERATURE CONTROLLING OF OPTICAL 
COMMUNICATING DEVICE} 



5. 2^ #2fl£) W^l 4i^>^ ^rS^H^l^ -&5LUlJi7^^ 14^^ £Tg, 

(PCB) 

<6> 4l7}# ^ -gr£i£5H] *r#-5\n ^^tl" *V 
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< 7 > A^&lk^t (Wave length Division Multiplexing: °1*> WDM^e}- W)-§- t\ 

°]SL£. % S.4S < i^^>(Arrayed Wavelength Grating AWGSr ^HOfe ^ -SrS^ 

SH i^H^r. °l^tV 4i^>^ WDM ^ WDM-PON(Passive 

Optical Network) *\ 3^Kn. SEtb ^uf^sj-s]^ ^- 4^- 

<8> S. l£r ll^Sl W^l £r5L*lH#*l^ M-Efi4l^r t^HS>H , 

^H^lfe ^£€^(10), ^r£W]jn^-(20), PID *!H^-(30), #^^-(40) ^ ^Hafl 
°1^-(50)S 

<9> ^r£^^(10)^ AWG^ i.^(60)^ ^Ufl^rSlr ^1^4. ^rS^H^ 

-8r£^ igsHl rcJ-B^ ^%Vs] tfA^g- 7<\-%x\) ^u^Ei (thermistor) 

^(Positive Temperature Coefficient: °)*} PTCe}- ^tr) ^HzL £>JL, *M^e1 

^>-g-s]^r u}e}- -££.71)^ #2] ^Tjl^r (Negative Temperature 

Coefficient : °}*\ NTCs}- W) «M3* 7H^ 
<io> ^r£wlJii^-(20)<Hl^^ ^^-^i^ ^fl-grJEl- uliSSH ^^^£3] ^<y-« ^*fl 
£51 2} £<$#$>\ $L*\ ^SKVerr)* #3tr4. A ^^r£r fj-g- *V°liEL5L ^e-s- 

al^f DAC(Digital-to-Analog Converter)!- °l-§-*H ^l7 r ^u|- 5E^- a]^ # 

0 «(Vref)* °l7>^o.5.^ ^^-gr£# $3- ^7fl£5i^ AWG^r W^i i 

7 r (60)°fl -?-*r€ ^r£€^(10)^ tr^l ^SKVcur).^ £^*H -S 

^^£5+ wlJils>7ll sjrq-. t)]jns} ^.^ PID *lH-¥-(20Hl ^l7>^cf. 
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<n> PID ^l^^-(30)^ ^£WlJH^-(20)S.^-Ei #<S$;^r °}7} igo} id^-grJE^ ^ 

£517} #^<y-§- 2^*H ^^^(40)ofl ^Hr^. PID ^H^iMr W 

^1 2] ^S^St^MI ^r^H P^M, PI^H, PD*lH, PID *)H3|5. f-§- *}-%-lk 

<12> ^^•^•^•^(40)^ 4$) OP ^HCpower op-amp., ^-f^l) SE^ PWMCPulse Width 

Modulation) = ol-g-^><^ pid ^H^f (30)^1 ^^^^ ##*H £r£.*ll<H 

Jf(50H] -H*l^-«- ^tr4. 

<i 3 > -^i^cH «-(50)^ ^^Jf (40)5.-?^ o]7>^ Jl*lfHl £13H £r£.*fl<H ^ A o V ^l 

^4(60)^ £r£# ^l^tVcf. o)ufl ( ££^c>)^(50)o11 o]7|-Sl^ 

^r^lu^f (20HH ^<a-^4 ^^-Sr£^ ^SKVerr) 

^-7> ^S^l tilcflS &o] -g-(-)<^ ^<y- ^ M-E}^^ -g-S] *}^-7> 

^Tfl ^cf. o]^t!: ^r^H^-S^r ^(heater)^ <1^7l ^^(Thermoelectric 

Cooler: °l*r TECS} -f-ol ^al^o.^. WDM-§- SIM*] cfol^no] 

^lH-cr TEC1- ^}~§-*H, TEC^ <y7}s]^ ^o\] rc}s} ^S^H^Ml 1# 7} 

^z}a]71^ ^^}o]cf. AWG^I ^-f TEC fE^ SlE)* , v)*-]^ ^7}£]^ 

*I-*M1 ^ofl -^s} Tfl £.£*IH c^<H <g^- ^c}. 
<14> ^1^*1 W}S>} ^-g- ^JE^^o^ ^7fl££S} ^^5^ #<y-&^ 

HlHL^ op^Sl- °l-g-*V ^^ 7 i (differential amplifier) ^ op <SS1- °l-§-SH ^ 
il*r 7>^*>£^- Tfl ^^#7l (Instrument Amplifier : °]*\- IA sj- ^^-) S) 

5-1- °1-§-sH tiling 711 €^f. 
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<15> 5. 2^ ^afl^l ##4J £rS.*lH#*l£) ^r£«li2^-^ ^-^-i- H<S 

« 

<16> aJ]^- ^ *HMH^ ttfs- ^J-lgsH S.^^ O'C^H 100.G ^3. 1°C7> ^7> 

^ f7}^}^ PTC ^-^-g- 7^J1 &nj-. ^ *i^*)13 ^ 

IhSM- ##-£-5. 7l^^^(V ref )l- 3V, ^^(R)^- i()0£ ^lel- 7>^1-JL 

^£r£.» 70°C5. ^-r- ^^^rH^l *i<y-&(Vl)£: 1.678VS. ^^*>JI IA(21)£) +#7} 

S. <$^v\, ^fl-gri^ IA(21)^ -#7>S -8r£ti]51«-^ 

^^(22)^ +^^# 7}*)JL ^ ^#<eH]*l ^^-7V -B-^A]7l^ 

# ^ ^13 EEfe TEC(51)^1 ^17>S1<H 4l*Hr ^£1 -fr*l*}7fl €4. 
<17> NTC 7>x] zl 25°C°flAj lOOkQ^) 7}^^ A-^nj^E^l- ^-£^1 

a}-^ ^^-ofl ^KS.^ ZOr^l^ *fl^ 14.6kS^ A^j-^-i; ^-711 s\aL R?jt-ir 

lOOkS ^- ^ o. Ai^^ S ^ ^M^r «J= 0.382VS. ^SKn. I A3 

-H ^^^£^1 ^St^r IA^ +^7>S PID ^1<H» ^f-*H TEC ^fe *1eH ^ 

<is> zieiM-, 44 £o] pre 4H« A}-g-^- ^-f ^fl^s.**] ^i^-^ol ^7}^ 

5>^a^ -i^^f 447M1 €4. 44*1, PTC ^-f^l^ IA^ +^7>ofl 

AV-g-^Jl, NTC ^ Ai^ ^^-^ IA^ 4-§-3H.3. 443 o] ij| 31 5.71 # 



16-7 



« 

1020020054184 #^ 2002/11/8 

(PCB; Printed Circuit BoardHH -g^H NTC ^ PTC €*H" A>-g-^^- cfl *fl^o] 14^1} 

<19> nJ-SH, ¥ ^rS. #-ffOfl ^S}7]} *}^$) «yifl5]5.7l^;(PCB) 

# £ , PTC 31 NTC ^r-§-^ =r ^-£^1 

<21> ^ ^ -g-^- ^7}S. Zf4 ^^TT ^1^*^ *}« #^Kr *V 

<22> #7] ^^"H XU ^^£2}; s£ 7 ] ^^7] 9] #7H1 

s&7] xll % A2 A^n^-Q A 3 ^sfl^s}-; #7] -i^H^l tfl-g-slfe 

-tlSl- 9}7\ VJ-IL ^7} XI 1 ifl^l Xl3 T^Virflc <4 o]^^ X14 3flj=# 
<23> a o > 7 ] £-.5=^ o] ^s.oll ^ ^7) XI 1 tfl^l X]4 ^t^£Sj Aj-^Ti 

#7l ^ ^7] oil ^IJH-^I ^S^lfe ^-cf. 
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<24> V }.Bi-2\t}7)]^, ^7} ^:S.^^r PTCCPositive Temperature Coefficient) 4>H 0 H, 

<25> ul-^^Tllfe, ^>7l NTCCNegative Temperature Coefficient) °1 ^ , 

7} 53 ^ o.S 



<28> £ 3^r ^ ^^^1 ^7f*) ^^oi^l^ Jll^f o] ^33.7] # 

(PCB) eflclo>^ i}e}i|^ £^oltq-. 

ifl5]S7l^(PCB)^Ai IA, OP^S. ^^71(100)^ <y^# SVc+o) ^Vsflc 

(1,2,3,4)* o]-g-^ +0^ ^ 7 }-^ r JE-l=- ^ojcf. 
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<30> a^^ci*. ^SrH^ofl ^11 ^M^-(l)^, ^71(100)^1 T& 

*H ^4*5^ A]2 ^^-^ = (2)^, ^ (100)3 ^ *fl 3 

sfli=(3) ^ ^^^H^l tfl-g-^Tr ^JL» <*}7> *fl4 7^>3flH.(4)S. ^5H, z^-z]-^ 

4-^(1,2,3,4)^ 7>S. llA^r ^7\\ *}JL ^CC-I^; ^#7.}^ ^^£l^7H 4 

<3i> £ 4^ NTC ^>-§-l- ^4-^ ^35.7]^ 3l<>W:£--g: M-E}tfl^ S^m. 

NTC ^1* ^rS^H^l^ ^ ^N^riE^ #<3-£^l ^7^£o^ ^tq. 

^ETlHl- -§-3H ^7fl^£^ #0^^ £5:7} ^H^cf. o| 7J^ <g 

7fl^r£^ IA(100)^ +^71-^1 <Q ^ s\ jl ^^-^ IA(100)£) -i£x}o\} 

<32> s. 4# % V S*> 1 3, NTC ^1^1- f-*fl |7flf£| IA(100)3 +^-7>S. SJ^^M 

71 JL, ^^^r£» IA(100)2l ^^^>7l ^sfl *fl3 ^ ^114 7]-&J-sfl = (3-4) A>o]l- o 

7>7l^ 7-RK34)# ol-g-^M ^ ^l^lcf. 
<33> £ 5-cr PTC A}-g-^- T^o] olifl3)s.7l# efl o] o}-g-,g- i^Ej-tfl^ S^ol^-. 

PTC A >"§-^ ^r^H^l^ ^4- ^7fl^£^ ^^-Zjrol ^^o] ^ # & t). 

^JL £r£.7)H-i- -g.^ ^fl^SE.^ ^i^o] ^7>*V^^ ^$.7} afloat}, o) 7|-f ^ 
^512] IA^ -^7H1 ^^JI -i^-griE^ IA^ +^7H] 



16-10 



1020020054184 °J7}: 2002/11/8 

<34> S. 5* #2:*>^ , PTC -f-sfl #*1^ ^fl^rS-fr I A( 100)^1 <$^}7] 

2)U ^ 2fl3 ^*J-sfl = (l-3) ^Ml- 0i2^ ^-i- 7}*) ^^"(13)^: ^ 
*]7]JL, ^^-SrSl- IAS] +^>S ^^^>7l ^sfl *)12 ^ 2)14 ^*J-3fl = (2-4) ^M* QQ 

<35> ^ ^ #2fl^ ^^H^ ^13^ ^1 <*H 

^rJ^H ^ sl^Hl IA ^ op ^]7>Sl^ 7-) ^-3fl co) 

^-^^ °1 ^MH^^ ^sq- 7^6\] *m ^^fl^o> 



<37> «>5+ ^1 £ ^.^H^H A>-g-S)^ ^i^H^ ^ff-ofl icj-^ 2)H 

xfl^l 2)14 7-1 ^-3)1 J=^l ii^s-H #7] ^^-7H1 og^5l^r ^1^1"^ ^ 

^sH^ ^ 4^1, PTC ^ NTC -§^H ^ o^t)) S)<H 

^7>^1 Olifls]S.7l^; 2)1^-0)) i=i=. «1 -g- ^ ^R>^r #°j ^ 
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1] 

^>7l ^fl^ESf ^^^£7> ^o>^£^- ^ -£:51*]H#*H1 £M^, 

^S)J1 ^7l *fll ^ *fl2 ^^-sflrL^ o]^^ *)] 3 T^sf)^; ^7} 
^1^1- <?17> ti>ZL ^>7l *fll Vjl^l ^13 T^Vafl^S]- ol^^ *fl4 7]* 0 V3fl=^- ^a]^, 
#71 -&£^H^ ^s.ofl t^5^- ^-71 *fll vfl^ X| 4 T^sfljEL^ 
^S^j ^-71 ^ #^7l<Hl ^g).Al7l^ ^ *}±t 

21 

*fl 1 lH] ^"71 ^£411^1^ PTC(Positive Temperature Coefficient) 4Q*1 
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[3^3- 3] 

*H 1 &<>H, £-H4JMfe- NTC(Negative Temperature Coefficient) 

4] 
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